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A veurold wonay Was seen initally g
the Maye Clinie in August 1967 for 4 cysiic
lesion in the by which had been discovered
incidenially op chest radiographs obtained 3

pigmented skin areas on her face und bagk
which she said she had “always had.™ These
pigmented arcas were large and had irregulur
margins (Fig 1, The patient had begun 1o haye
imregular menses gy about age 7 and had
pubertal changes around age 9. She hyd ,
history of severy) pathologic fractures, all
tredted conservativeiy. She had fractured the
righttibiz in 1058, the right femur in 1939, 4ng
the right wrist in 1966. She had had hyperten-
slon since her youth, Radiographs taken of the
whole skeleton show ed o ground-glass uppear-
dnee. bypreal of fibroge dvsplasia. in the pelvis.
both femnury, right tibia. right ujng and radius,
and several ribs (Fig 23 No other abnormalities
were evident an physical examination ar labo-
Tatory tests. Serum alkaline phosphatase levels
Were normal. She was dismissed with 4 diag-
nosis of palvosiolic fibrous dysplasia and
Albright's svndrome. !

Four veurs later in Juiy 1971, (he patient
WS again seen ar the Mayo Clinie for pain in
her Jefi hip of 9 months duration. Laboratary
sts showed a marked increase of serum
alkaline phosphatase levels 2 Radiographs of
the pelvis revealed a malignant lesion clearly
extruded outside the bone, with g huge soft
lissue mass expanding into both the pelvis and

weeks before reforrgl The patient had several
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the ghreal region. Conspicuous Osseous de-
struction and 4 slightly mineralized large sofi
tissue mass were e ident (Fig 3),

Biopsy led 16 4 diagnosis of grade 4 fibro-
blastic Osteosarcema (Fig 4). As the tumor was
thought 1o he inoperable, radintion therupy was
given at a dose of 6300 rads. In September
1971. neuropathy of the Jefy femoral-cutuncoys
and sciatic nerves occurred, presumably due 1o
neeplastic involvemens By November 1971,
the patient had muitiple pulmenary metastases,
and she died iy Januery 1972,

Discussion

Fibrous dysplasia of (he skeleton iy ap .
traosseous necformarion of fibrous tiggue preba-
bly caused by uan anomaly in the development of
bone. It was firg described by Lichtensiein? ip
1938 ay “polvostotic fibrous dvsplasia,™ angd
later it became evident that only a singic bone or
a portion of hone could be involved. 1n 1942,
Lichtenstein ang Taife- descrined the varioys
possible ciinical manifestations of hoth mones-
totic and polvostotie fibroys dvsplasia. along
with extraskelary] abnormalities tha could he
associated with this disease, such as pigmenta-
tion of the skin. premature sexya) developmens,
and hyperthyroidism.

Fibrous dysplasia can affect almost any bone,
the most common sites being maxilla. Proximal
femur, tibja, rihs. and pelvis. The distribution
and extension of Poivostotic fibrous dysplasia
vary widely. from the involvement of 4 few
bones to diffuse skeletal nvolvement, Ope can
distinguish fibrous dysplasias ay oligostotic forms,
monomelic or hemisomic forms, and general-
ized formg affecting more than 3% of the
body* In the latter two forms, the pelvis js
commonly affected. Because fibrous dysplasia
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Fig 1: Pigmented skin areas
with “coast of Maine” bor-
ders typical of Albright’s syn-
drome are evident on the left
side of the face (A) and un the
back (B) of this patient.

Fig 1A,
has & congenttal and hamartomatous ortgin. it
usually manifests in the first 2 decades of life,

Some cases of monestotic or oligostotic fi-
brous dysplasia are asymptomatic and only
become evident incidentally on radiographs i
adulthood. The typical radiographic featore is a
Ivtic area with ground-glass appearance (due to
the bone formation in the fibrous tissued (Fig 21,
sometimes containing annular radio-opacities or
culeiflications because of the presence of carti-
lage. The cortex is often eroded or thinned and
1x [requendy expanded. Bowing of the long
hones is often observed. These deformities are
due 1o pathologic fractures. The “shepherd's
croek” deformity 1s o tvpical feature of fibrous
Jdysplasia affecting the proximal femur. Histo-
logically. there s 2 preliferation of fibroblasts.
producing a dense collagenous matrix with
small bone trabeculae. These trabeculae are
“embedded” in the fibrous tissue and are not
bordered by osteoblusts. The osteoid and osse-
ous trabecualae are gencrally shaped like Chi-
nese ideograms.” In fibrous dysplasia. the vessels
are scarce and thin. At umes hemorrhagic and
cysic areas can be observed. Cartiluginous
tissue alse can be present. In adults. fibrous
dysplasia usually “martures.” showing o reduc-
tion of the fibrous proliferative activity and an
incTease in ossification.

The ircatment of fibrous dysplasia ix gener-
ally conservative. muainly addressed 1o the cor
rection of deformities and the healing of iractures.
In 1937, Albright et al' described 2 syndrome
characterized by osteitis fibrosa disseminata,
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Fig 1B.

arcas of pigmentation and endocrine dysfunc-
tion. and precocious puberty in females. A
similar syndrome had already been reported by
McCune in 19357 Albricht® pointed out that the
pigmented skin may resembie that scen in
nearofibromatosis. but that it differs from it in
having irregular and dented borders (“coust of
Maine™ ). Over the vears it became evident that
the syndrome could include several different
forms of endocrine dysfunction, such as
acromegaly, hyperthyreidism. hypercortisolism,
precocious puberny. and phosphaturic osteoma-
lucia.?

Precocious puberty in McCune-Albright svn-
drome is a form of gonadotropin-independens
tgonadotropin-releasing hormone independent)
sexual precocity that cun atfect both fermnales and
males.” In an attempl to identify a unitving
mechanism 1o explaiz the uutonomous muliple
endocrine dysfunction 1 these patients. some
researchers have observed™ that all the in-
volved hormenes depend on receptors that are
coupled with the G prowin-cyvelic AMP protein-
kinase A-dependent pathway” An activating
mutation of the sumulatory G_ protein (G )
was investigated." and a mutation in G o
resulting in constitutive activation of adenviale
cyvclase. was observed in nearly all the affeced
tissues of patients with Albright’s svndrome.
including endocrine tissues, skin. and bone, 10722
The finding thart this generic mutation is present
in o somatic mosaicisin explains the various
expressions and. therefore. the ¢linical manifes-
tations of the disease.”

The newer moleculur biclogy studies thus
conlirm what Lichtenstein’® had actualiy antici-
puted. namely that

fibrous dysplasia has rv hasis ina genetivully

complex defect of development in whick the clinical

peture reflecting the skeletal fesions may be wmpli-

fied al times by various extrasheietal abnormalities,
That sarcoma may develop in a patient affectzd
by fibrous dysplasia is well known.'* The first
such case was reported by Coley and Stewart in
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Fig 2A.

1942, Subsequently, dchwartz and Alpert'= i
. 1964 reported on two cases of their own and 26
cases from the literature,

Sarcomas can occur in both monostotic and
polvostotic fibrous dysplasia. Yabut et al, in
1988.1° in addition to reporting a new case.
provided an excellent review of the literature on
this subject. In their review of 83 cases, 1
ivolved monestotic and 31 polvostotie tibrous
dysplasiv: this type of information was not
available for the remaining 11 cases. The histo-
logic features were those of osteosarcoma in 40
cases, fibrosarcoma in 22, and chondrosarcoma
in I'1. The histology of the remaining 10 cuses
wis not reported.:t

The incidence of malignant change in fibrous
dvsplasia has been variably reported as 0.4% to
44" the highest incidence being found in
Albright’s svndrome.'t We believe that for a
confident diagnosis of <arcoma in fibrous dvs-
plasia. the histologic evidence of hoth fibrous
dysplasia and surcoma is required. the only
exception being those cuses of polvostotic fi-
brous dysplasia with characteristic clinica! and
radiographic features of the discase. according
to Schwartz and Alpert’s criteria.™ In the pre-
sent case. the patient had a well-established
diagnosis of polyostotic fibrous dysplasia with
typical clinical and radiographic features. and
. she showed all the typical manifestations of

Albright's syndrome. The hypertension also
could have been due 1o the endocrine dvsfunc-
tion. The high level of serum alkaline
phosphatase observed in patients with polyos-
totic fibrous dysplasia may be related to the

disease: our patient usually had normal values.
which. however, increased when the sarcoma
occurred.

In a review of the Mayo Clinic files, 28 cases
of sarcoma oceurring in fibrous dysplasia were
found. Twenty-six of these had histologic evi-
dence of surcoma and fibrous dysplasia. while 2
had wpical polvostotic fibrous dysplasia (1 of
the 2 is the present case) There were 19
menostotic and 9 polyostotic forms of fibrous
dysplasia. Histologic features were those of
osteosarcema in 19 cases. fibrosarcoma in 3.
chondresarcoma in 3 (1 was a clear cell chon-
drosarcoma). and malignant fibrous histiocy-
toma 1n 1. Most of these sarcomas were high
grade. The role of radiotherapy in the occur-
rence of sarcomas in fibrous dyvsplasia has heen
discussed and various opinions have been cox-
pressed. ! 19

Thirteen of the 28 Mayo Clinic patients had
prior radiotherapy. and according to the criteria
praposced by Huvos et al in 19852 we consider
the tumors in these 13 cases as possibly having
been radiation-induced. Stll. sarcomas in fi-
brous dysplasia may occur without prior irradia-
tion. as in the present case. In the Mavo Clinic
serics, 11 of the 19 putients with monostotic
fibrous dysplasia in whom sarcoma developed
(58%) had received prior irradiation. whereas 7
of the 9 with polyostotie fibrous dysplasia and
sarcoma (78%) had not had irradiation. Al-
though these numbers are small, this finding

Fig 2: Typical radiographic
features of fihrous dysplasia
(as discussed in the text)
are evident in the pelvis and
both femurs (A), the right
uina and radius (B), and the
right tibia (C).
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Fig 3: Osseous destruction of

the left ilium proximal to the

acefabulum is evident, with a

huge and slightly mineralized

intrapelvic and extrapelvic

soft tissue mass.

Fig 4: Hligh-grade osteosar-

coma. Large amount of calci- B 4.4

fied matrix is present (A,

X 145), Another area of the ,

hematoxylin and eosin,

sarcoma, showing very atypi-

cal-appearing neaplastic cells

(B, hematoxylin and eosin,

74

X 145).

seems to indicate that polyostotic fibrous dvspla-
stz has a higher potential for malignant change
than does the monostotic form.

Concerning prognosis. of our 9 patients with
sarcoma in polyostotic fibrous dysplasia. 3 died
of disease, | was lost to follow up. and 3 were
alive without evidence of disease {the first ar 1
vear, the second at 5 vears, and the third at 7
vearsy, Patients more tecently (and therefore

more  adeqguately) treated secmed (o have a
betler prognosis. Prognosis is generally poor,
however, although it could probably be im-
proved, as with other secondary sarcomas. with
carly diagnosis and adequate treaiment.

To this end. it is important that patients with
polvostotic fibrous dvsplusia be aware of the
possibitity of malignant change and report any
suspicicus new symptoms to their physicians.
Any increase in serum alkaline phesphatase
levels in a patient with previously normal levels,
especially in the absence of pathologic fractures,
needs o be investigated. When symptoms oceur
radiography, computed tomography. and mag-
netic resonance imaging are useful in diagnosis.
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